INTRODUCTION
T is a well-known fact that very often the --spectral lines of different isotopes of the same element have different wavelengths. The shift in wavelength, which is caused by a relative displacement of the initial and final energy states, has been attributed entirely, in the case of light elements, to the mass difference of the isotopes. For example, the mass difference of the isotopes has been shown by Hughes and Eckart' to account for the observed shift in Li, and, although the agreement with experiment is none too good, the observed separations in Ne have been attributed by Bartlett and Gibbons' to the mass difference alone. It seems, therefore, that for light elements, the mass effect is the most important factor. For the heavier elements, on the other hand, this factor is almost negligible, since the relative change in mass from one isotope to another is too small to account for the rather large displacements which have been observed. Consequently, the shift must be accounted for by some difference in the nuclei other than the difference of their masses, and the suggestion has been made that it is the external fields of the isotopes that are in some way different. It has been found' that if the same nuclear density is assumed, the change in radius, due to the increase in the number of particles, is sufhcient to account for the observed displacements for heavy elements such as Hg, Tl and Pb. The elements mentioned above occur at either end of the periodic Table I ) and this agreement is not greatly aAected by reasonable changes in the location of the unperturbed ' This method of procedure is closely analogous to that used by Whitelaw, Phys. Rev. 44, 544 (1933) ,in the study of multiplet separations which were due to perturbation.
Here, however, the various levels have the same quantum number J. Phil. Mag. 4, 605 (1927) . 'Taylor, Proc. Roy. Soc. A136, 605 (1932) .
